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Abstract 
Objective 

To attenuate 
communication systfem 



a near end echo element in a two-wire-circuit-based foil-duplex 
so as to realize safe data transmission. 



Configuration 

In a foU-dup] 
equipped with transitiission 
ciixuit 6 containing 
connected using twc(-wire 
provided after the 
carrier signal is transmitted 
7-j from overlapping 
resistor R4 of diffen ntial 
elemrat caused by a 
carrier signal. 



Key: 1 
2 
3 
4 
6 



ex communication system in vAich terminal devices 7-i and 7-j, each 

part 1, reception part 2, control part 3, echo canceler 4, and hybrid 
iifferential amplifier 5, resistors Rl through R5, and capacitor CI, are 

circuits for data transmission, a hybrid circuit adjustmoit sequence is 
answer sequence during A^iiich hybrid circuit adjustment sequoice a 
fix^m transmission part 1 to prevent one of terminal devices 7-i and 
with the other terminal device in terms of time, and circuit constants of 

amplifier 5 and capacitor CI are adjusted to minimize a near end echo 
sneak path generated by hybrid circuit 6 during the transmission of said 
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IMagram to explain the principles of the present invention 

Transmission part 
Reception part 
ConttDlpart 
Echo canceler 
Hybrid circuit 



Claim 

1. Afoll-dup 
communication syst(m 
circuit (6) which carries 



ex communication control system characterized in that in a fiill-duplex 
in which terminal devices (7-i) and (7-jX each equipped with a hybrid 
out two-wire to four- wire switdiing using a transmission part (1), a 
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reception part (2), a 
connected by means 
hybrid circuit 
the aforementioned 
a manner that one 
device do not overlafa 
adjusted to minimize 
aforementioned 



control part (3), an echo canceier (4), and a differential amplifier (5), are 
of an auto answer sequence, and data are exdianged via two-wire circuits, a 
adjustment sequence is provided during v^ich a carrier signal is transmitted from 
t ransmission part (1) after the aforementioned auto answer sequence in such 
afoTOTientioned terminal devices (7-i) and (7-j) and the other terminal 
in terms of time, and circuit constants of said hybrid circuit (6) are 
a near end echo element caused by a sneak path generated by the 
circuit (6) during the transmission of said carrier signal. 



of the; 



1 hybrid 



Detailed explanation 



of the invCTition 



[0001] 

Industrial applicatiosli field 

Hie present i ivention pertains to a fiiU-duplex communicatioii control system in which 
data are exdianged between terminal devices via two-wire circuits. As systems for transmitting 
data between termin d devices via two-wire circuits, a time*division direction-controlled 
transmission system (Hng-Pong transmission system), frequency-division transmission system, 
and echo canceier tnmsmissicn system are known. In the case of the time-divisicm 
direction-controlled transmission system, the up and down directions (transmission and 
reception) of data tri nsmission are switdied at a prescribed cycle. In tiie case of the 
frequency-division t ansmission system, full-duplex communication is realized using different 
frequencies for the up and down directions. In the case of the echo canceier transmission system, 
the same transmissicn frequency is used, and a connection is established wiA a two-wire circuit 
via a hybrid circuit i i order to cancel an echo element caused by a sneak path generated by the 
hybrid circuit. Imprc votnent of the transmission characteristic of said echo canceier system is 
needed. 

[0002] 
Prior art 

Figure 4 is a 
which terminal 
48b via switching nettwork 
47b have the same 
the sake of simplicity, 
repres^ts a control 
46 represents a 
represOTts a subtractbr. 



devi<^ 



hy bn d 



diagram to e}q>lain a data transmission system, herein a case is shown m 
47a and 47b are coimected to each other using two-wire circuits 48a and 
49 for full-duplex communications. Because terminal devices 47a and 
c^figuration, only the major parts inside terminal device 47a are shown for 
41 represents a transmission part; 42 represents a reception part, 43 
)art; 44 represents an echo canceier, 45 represents a dififerential amplifier, 
circuit, 50 represents a buffer amplifier, 51 represents a transformer; 52 
; and Rl through R5 represent resistors. 
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[0003] 

Hybrid circuit 
through R5, wiio-eby 
amplifier 50 to tiie 
said signal divided 
differential amplifieif 45 
terminal (-) of diffeilential 
the transmitting si; 
a near end echo is 



46 contains buflPar amplifier 50, differoitial amplifier 45, and resistors Rl 
a transmitting signal Scorn transmission part 41 is transmitted fixra buffer 
t\ vo-wire channel via resists R5 and transformer 5 1 . In addition, a part of 
resistors Rl and R2 is input to non-inverted input signal [taminal] (+) of 
, and [a part] divided by resistors R3 and R4 is input to inverted-input 
amplifier 45, in order to set a circuit constant in such a manner tiiat 
does not appear at the output terminal of dififerential amplifier 45; that is, 
geno'ated. 



by 



ignd 

;n<t 



[0004] 

In addition, 
is input to non< 
divided by resistors 
45; and the receiving 
reception part 42 via 



I the 



'an 



[0005] 

An echo elaijientmay 
echoed back fi-crni 
terminal caused by 
circuit 46. As such, 
transmitting signal 
receiving signal by 
part 43 controls transmission 
to a data transmission 



signal received through transformer 51 and divided by resistors Rl and R2 
inverted input signal [terminal] (+) of differential amplifier 45, and [the signal] 
15, R3 and R4 is input to mverted-input terminal (-) of differential amplifier 
signal ftom tiie output terminal of differential amplifio" 45 is supplied to 
subtracter 52. 



appear as a far end echo; that is, a part of a transmitting signal is 
other terminal, or as a near end echo; ftat is, a near end echo fi-om a local 
imperfect setting of a circuit constant at differential amphlBa: 45 of hybrid 
^ho canceler 44 generates a pseudo-echo element by estimating the 

the echo patii in order to cancel the echo element superposed on the 
sjubtracter 52 in order to reduce errors in receiving data. In addition, control 
part 41, reception part 42, and echo canceler 43 [sic; 44] according 
procedure. 



[0006] 

Figure 5 is a diagram to e>q}lain a V32 sequence, herein a case of application to a 
public switched tele] )hone network for fiiU-duplex communications in compliance with the 
CCITT (Comite Cor sultatif Internationale de Telegraphique et Telejrfionique) recommendations 
is shown. Here, vAiG i the subscriber's number of a called terminal device is dialed at a caller 
terminal device, a call signal is transmitted to the called terminal device from tiie switched 
network. A 2100 Hz answer signal ANS is transmitted from tiie modem q)plicable to the called 
terminal device usin ; an auto answer sequence in response to said call signal. 
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[0007] 



When the ca 



reception of the 210 ) Hz answer signal, it transmits signal AA after a prescribed amount of time. 



Upon receiving said 



prescribed amount of time has passed &<m transmission of signal AC. Upon receiving signal 

3 modan switches to signal GC and transmits it. Upon receiving signal CC, 
modem switches to signal AC and transmits it. Upon receiving signal AC, 



AC, the calling mod 
the answering mode 



the calling mode mo dan stops transmitting signal CC. 



[0008] 

Here, assimi^ 
B = 01,C=ll,and 
multiplying symbol 
obtained by multipWing 
C AC AC A... obtained 
indicates the condition 



that the continuous 2 bits (dibit) of signals A, B, C, and D are A = 00, 
D = 10, and that signal A A indicates the conditiai AAAA ... obtained by 
ime T by an even number, signal AC indicates the condition ACACAC ... 
symbol time T by an even number, signal CA indicates the condition 
by multiplying symbol time T by an even nimib^, and signal CC 
CCCCCC ... obtained by multiplying symbol time T by an even number. 



[0009] 

After transmitting 
stopping of transmi^ion 
by inverting said [si 
ABABAB...,and 
transmitted. Next, 



[0010] 

Upon receiving 
modem transmits inverted 
Nex^ it transmits training 
single-round 16-bit 
sequence. 



[0011] 

Upon detecting 
mode modem stops 
signal TRN from th€ 



ling mode modon applicable to the caller terminal device detects the 



signal AA, the answering mode modem transmits signal CA after a 



signal S for a prescribed amount of time after 16T has passed since 
of signal AC, the answmng mode modem transmits signal ♦S obtained 
^al S] for a prescribed amount of time. Said signal S indicates the condition 
*S indicates the condition CDCDCD .... Next, training signal TRN is 
information Rl is transmitted using recursive 16 bits. 



s gnal 



rfite 



rate information Rl from the answering mode modem, the calling mode 
signal *S after transmitting signal S for a prescribed amount of time, 
signal TRN; and it thm trananits recursive 16-bit rate information R2, 
iignal E, scrambled encoded binary "1" signal Bl, and data DATA in 



the reception of signal S from the calling mode modem, the answering 
ransmitting rate information Rl . When it subsequaitly detects training 
calling mode modOTi, it transmits signals S and *S, training signal TRN, 



i 
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recursive 16-bit rate 
signal Bl, and data 
calling mode modem 
sequence. 



information R3, single-round 16-bit signal E, scrambled OTCoded binary "1" 
DATA in sequOTce. Full-duplex conmiunication is carried out between the 
and the answering mode modem according to tiie aforementioned 



[0012] 

Problem to be solvec 
When viewec 
not only depending 
requirements for attG|nuating 
Rl tiirough R5 are 
increases to such an 
objective of the preset 
of a hybrid circuit 



by the invention 

from hybrid circuit 46, the unpedance on the two- wire circuit's side differs 
the terminal device but also on the two-wire circuit captured. Therefore, 

a near end echo element using differential amplifier 45 and resistors 
likely to be followed, resulting in a problem tiiat the near aid echo 
extent tiiat it can no longer be canceled suflTiciently by echo canceler 44. The 
invmtion is to attenuate tiie near end echo element through tiie provision 
adjustment sequence. 



cm 



k ss i 



[0013] 

Means to solve the 

The fuU-dup 
in reference to Figurje 
devices 7-i and 7-j, 
canceler 4, and 
differential amplifiei' 
exdianged via two-we 
answo* sequence 
fi-om transmission 
with the other tOTniikal 
adjusted to minimiz(i 
6 during the transmibion 
transformer, 10 
a capacitor, and BF 



[hybrid 



duiing 
pirt 



[0014] 
Operation 

Afto- terminil 
sequence, an 1800 tz 
7-i, for example. As$ume 



problem 

ex communication control system of the present invention will be explained 

1. That is, in a full-duplex communicati«i system in vMdfx terminal 
^ach equipped witti transmissicm part 1, reception part 2, control part 3, echo 
circuit 6 vAich carries out two-wire to four-wire switching using 
5, are cormected by means of an auto answer sequence, and data are 
circuits, a hybrid circuit adjustment sequence is p-ovided after tiie auto 
which hybrid circuit adjustment sequence a carrier signal is transmitted 
1 so as to p-event one of terminal devices 7-i and 7-j firom overlapping 
device in terms of time, and circuit constants of hybrid circuit 6 are 
a near end echo element caused by a sneak path generated by hybrid circuit 
of said carrier signal, x^erein 8 represents a subtracter, 9 represents a 
a switched networic, Rl througji R5 represent resistors, CI represents 
] -epresents a buffer amplifier. 



repr^ents 



devices 7-i and 7-j are connected to each otiier through the auto answer 
carrier signal is transmitted from transmission part 1 of terminal device 
that tiie ottier terminal device 7-j is in a condition under which it does 
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at this time. As such, a near end echo element caused by a sneak path 
circuit 6 can be detected at reception part 2 echo cancels 4, so the circuit 
of resistor 14 and CI are adjusted to minimize said near end echo element. As a result, 
t )G adjusted to its optimum condition automatically even \N4ien the 
tw< )-wire circuit varies eadi time a call is made. 



not transmit anyfliinj ; 
generated by hybrid 
constants 

hybrid circuit 6 can 
impedance of the 



[0015] 
Application example 



Figure 2 is a 
inventiai, vJh&^in 
part 12 represents a 
15 represents a 
detection part; 18 
amplifier, 21 
through CKn n 



represents 



iiagram to e^lain the main parts of an application example of the present 

a terminal device on one side is shown. 1 1 represoits a transmission 
reception part, 13 represents a control par^ 14 represents an echo canceler, 
diflfjential amplifier, 16 represents a hybrid circuit; 17 rei^esents a level 
a subtracter, 19 represents a selector, 20 represents a buffer 
a transformer, Rl through R3, R5, and R6 represmt resistors; and CKl 
each comprising a resists and a capacitor. 



re] ^resents j 



eprescnt circuits ( 



[0016] 

In this case, i Jthough transmission part 1 1, reception part 12, control part 13, and hybrid 
circuit [sic; echo cat celer] 14 are configured in the same manner as in flie conventional example, 
hybrid circuit 16 is configured such ftat circuit constants of the feedback paths of differential 
amplifier 15 can be !;elected using selector 19. That is, selector 19 is COTtroUed in such a manner 
that tiie aitput signal firom differential amplifier 15 is minimized v/hcxi a carrier signal is 
transmitted from trajismission part 1 1 during the hybrid circuit adjustment sequence in order to 
select and connect fisedback paths CKl through CKn of differential amplifier 15. 



[0017] 

Figure 3 is a 
of tiie present invention 
in response to a call 
detecting the recepti 3n 
after a prescribed an lount 
answering mode mo lem 
amount of time. Upc ] 
signal CC and transmits 
modem switdies to 



diagram to explain the sequence at the main parts of tiie application example 
. The answoring mode modrai transmits flie 2100 Hz answer signal ANS 
made by the calling mode modem to tiie answering mode modem. Upon 
of said answer signal ANS, the calling mode modon transmits signal AA 
of time has passed. Upon detecting the reception of said signal AA, the 
transmits signal CA after having transmitted signal AC for a prescribed 
n detecting the reception of signal AC, the calling mode modem switches to 

it. Upon detecting the reception of signal CC, the answering mode 
gnal AC and transmits it Upon detecting the reception of signal AC, the 



111; 
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calling mode modCTi 
signal conditions as 



stops transmitting signal CC. Here, AA, AC, CA, and CC indicate the same 
hose in the aforementioned conventional example. 



[0018] 

The answeriijg 
presaibed amoxmt o: 
transmission of sign^ 
carrier signal CR is 
the answering mode biodem 
it controls transmission 



mode modem transmits 1800 Hz carrier signal CR, fw example, after a 
time, fof example, 16T (T = symbolic time) has passed since stopping 
AC. In addition, fee calling mode modem refrains from transmission vMq 
transmitted from said answering mode modem. That is, control part 13 on 

's side activates only level detection part 17 of echo canceler 14, and 
part 1 1 sudi tfiat aforonentioned carria^ signal CR is transmitted. 



[0019] 

Carrier signal 
amplifier 20 and resistor 
part of it is supplied 
differential amplifii 
on fee detection 
ord^ to select and 
sudi case, a filter 
side of level detecti()n 
end echo through 



iresilt 



wife 



sad 



gnal 



[0020] 

Once fee autjcxnatic 
is finished, fee transmission 
halting of carrier si| 
transmitted from fee 
mode modem side 
at fee answering mo|de 
mode modem side 



[0021] 

When fee afi)rementioned 
fee hybrid circuit on 
circuit on the calling; 
S and *S, training 



CR &om transmission part 1 1 is supplied to transformer 21 via buffer 

R5 and sent out to fee two-wire circuit via said transformer 21, and a 
to differential amplifier 15 via resistors Rl and R3. The output signal of said 
15 is detected by level detection part 17, and selector 19 is controlled based 
in such a manner feat [fee level of| said output signal approaches zero in 
c()nnect feedback circuits CKl ferou^ CKn of differential amplifier 15. In 
a mean passing frequency of 1800 Hz may also be connected to fee input 
part 17. The hybrid circuit is adjusted autmiatically to attenuate fee near 
control and is held until fee end of fee data. 



adjustment of hybrid circuit 16 on said answering mode modem side 
of carrier signal CR is stopped. In addition, upon confirming fee 
CR fixjm fee calling mode modem side, 1800 Hz carrier signal CR is 
calling mode modem side in order to adjust hybrid circuit 16 on the calling 
itcttnatically in fee same manner as at fee answering mode modem side. As 
modem side, fee automatically adjusted state is also held at said calling 
fee end of fee data. 



until 



hybrid circuit adjustment sequence for automatic adjustment of 
fee answering mode modem side and for automatic adjustment of fee hybrid 
mode modem side is finished, fee answering mode modem transmits signals 
TRN, and rate infomiatioo Rl. Upon receiving rate information Rl 



signal 



I 

i 

i 



from the answering 
signal TRN, and rat4 
information Rl upo^ 
transmits signals S 
training signal TRN 
sequence is finished 



node modem, the calling mode modan transmits signals S and *S, training 
information R2. The answering mode modem stops transmitting rate 
detecting the reception of signal S from the calling mode modem and 
4nd *S and training signal TRN in sequence upon detecting the reception of 
and full-duplex transmission of data is carried out after the training 



above, because the carrier signal is transmitted from one of the terminal 
erminal device, and hybrid circuit 16 is adjusted automatically in the 
the near end echo, data tran^ission in the echo canceler transmission 



[0022] 

As describee 
devices to the other 
meantime to attenuate 
system can be stabil ized. 

[0023] 

In addition, 1 he means for adjusting hybrid circuit 16 is not restricted to the one desaibed 
in the aforementiomsd application example, and a variety of structures, for example, switching of 

of peripheral circuits of dififerratial amplifier 15, may be adopted. In 
addition, although fijedback circuits CKl tiirou^ CKn are given in reference to a parallel circuit 
comprising a resistor and a capacitor, a variety of configurations may be adopted depending on 
the impedance chan cteristic of the two-wire circuit; for example, a feedback circuit configured 
by turtho- connecting a resistor in series with the capacitor may be adopted. In addition, the 
transmission of carr er signal CR during the hybrid circuit adjustment sequence may be initiated 
from tiie calling mole modCTi side. In addition, [an amount of] time obtained by multiplying 
symbol time T by aii integer >\iiich allows the circuit constants to be adjusted automatically may 
be used as the time |br transmitting carrier signal CR. 

[0024] 

Effect of the invoitibo 

Asexplainec! 
auto answer sequen([e 
carrier signal CR is 
7-i and 7-j frcm overlapping 
constant of the differential 
element caused by a 
carrier signal CR, it 



above, because a hybrid circuit adjustment sequence is provided aftar the 
in the present invention during vsiiich hybrid circuit adjustment sequence 
ransmitted from transmission part 1 so as to prevent one of tOTninal devices 
witti flie other terminal device in terms of time, and the circuit 
amplifier of hybrid circuit 6 is adjusted to minimize a near end echo 
sneak path generated by hybrid circuit 6 during the transmission of said 
is advantageous in ttiat a near end echo scan be attenuated when the circuit 
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constant of hybrid ci 
captured every time 



cU-cuit 6 is adjusted automatically even if different two- wire circuits are 
I lata are transmitted, so that stable data transmission can be attained easily. 



Brief description of fee figures 



Figure 1 is a 

Figure 2 is a 
invention. 

Figure 3 is a 
example of the presejnt invention. 



liagram to e?q)lain the principles of the present invention. 
Jiagram to e7q)lain the main parts of an application example of Ae present 

liagram to explain the sequence of the main parts of the application 



Figure 4 is a 
Figure 5 is a 



liagram to e^lain a data transmission system, 
liagram to explain a V.32 sequence. 



Explanation of symt ols 

1 Transmissior part 

2 Reception part 

3 Control part 

4 Echocancekr 

5 ttflferential implifier 

6 Hybrid amplfier 
7-i, 7-j Terminal deyice 

8 Subtracter 

9 Transformer 

10 Switched network 




Figuie 1 . EHagram to e^q)lain the principles of the present inventicMi 



I 

! 
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Key: 1 
2 
3 
4 
6 



Trans nission part 
Recejtionpart 
Control part 
Echo canceler 
Hybrid amplifier 



Key: 11 
12 
13 



m 
n 



15 



m 



12 



17 



■ 18 



-fi'i'^i <■■ 




R1 



■V 



Figure 2. Diagram to explain tiie main parts of an application example of fte present inventioi 



Transmission part 
Rece )tion part 
Control part 



m 



CR \- 



I 



\ 



Oft 
<1B0OH<) 



^1 hm\ 



X5 



Figure 3. Diagram t<[) explain the sequence of ttie main parts of fte application example of the 
presait invention 

Key; 1 Calli ig mode modem 

2 Ansv Bering mode modem 



Key: 41 
42 
43 
44 
46 
47b 



Key: 1 
2 



1 



H 



12 




Figure 4. Diagram to explain a data transmission system 

Trans tnission part 
Reception part 
Control part 
Echo canceler 
Hybrid circuit 
Terminal device 

o 



i-C 



CC 



ss 



\(\h fi 



RZ 



\ 



3ATA 



© 



A4S 



Calling mode modem 
Ansv ering mode modem 



Figure 5. Diagram to explain a V32 sequence 
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